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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a side 
rail for a combination oil ring capable of 
preventing abnormal vibration, and eliminating 
2 production of abnormal sound without increasing 
consumption of lubricating oil in an internal 
combustion engine, or causing danger of 
adhesion of the oil ring to a piston ring groove. 
SOLUTION: A synthetic resin film 3 is formed at 
least on one side surface of the side rail 2 for a 
combination oil ring. By forming the synthetic 
resin film on the side surface of the side rail, 
vibration of the side rail is restricted, thereby 
generation of sound can be prevented. 



CLAIMS 



[Claim(s)] 

[Claim 1] The side rail for the combination oil rings which is a side rail of the 
combination oil ring and was characterized by having a synthetic-resin coat on one [ at 
least ] side face of a side rail. 

[Claim 2] The side rail according to claim 1 characterized by the film thickness of a 
synthetic-resin coat being 1 to 10 micrometers. 

[Claim 3] The side rail according to claim 1 or 2 as which a synthetic-resin coat is chosen 
from from among PTFE, polyimide, polyimidoamide, vinyl chloride, and polyester and 
which is a kind at least. 

[Claim 4] The side rail according to claim 1 to 3 characterized by a synthetic-resin coat 
containing solid-state lubricant, such as molybdenum disulfide, boron nitride, and a 
graphite. 

DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the side rail for the combination oil rings 

with which an internal combustion engine's piston is equipped. 

[0002] 

[Description of the Prior Art] In recent years, in an automobile, reduction of C02 
emissions is called for ft-om the problem of global warming, and, in addition to 
improvement in specific fuel consumption, reduction of the consumption of a lubricating 
oil is needed. From the demand of reduction of the consumption of this improvement in 
specific fuel consumption, and a lubricating oil, the lubricating oil used for an internal 
combustion engine tends to reduce the viscosity of a lubricating oil. 
[0003] In the internal combustion engine, the oil ring is serving to collect the work and 
the excessive lubricating oils which apply a lubricating oil to homogeneity at a cylinder 
wall. If there is no lubricating oil, the pressure ring and a piston will cause printing 
immediately with a cylinder wall. There are many these amounts of lubricating oils 
applied, and if not collected, since a lubricating oil will be carried to a combustion 
chamber and will burn, its consumption of a lubricating oil increases. Therefore, it is 
important to keep thin the amount of lubricating oils applied to a cylinder wall in the 
range in which neither a cylinder, a piston nor the pressure ring is burned, in order to 
reduce the consumption of a lubricating oil, and to collect excessive lubricating oils well, 
and the device which enlarges ring tension which becomes the radical of the force in 
which a side rail presses a cylinder wall compared with the pressure ring is made, 
[0004] For this reason, if the lubricating oil of hypoviscosity was used, after being easy to 
raise an oil film piece with a cylinder wall and side-rail periphery sliding face-to-face, 
sliding frictional force's increasing and a side-rail periphery side's being pulled by the 
side-rail handling opposite hand, when a side rail changes into the free condition of being 
in contact with neither a spacer expander nor a piston ring groove face, the phenomenon 
of starting a shimmy is in the flash when a side-rail periphery side returns to the original 
condition. It became clear that it is especially easy to generate especially in a cylinder 
wall, and a low rotational frequency like the idling revolution in early stages of engine 
start up immediately after an engine assembly out of which side-rail periphery sliding 



face-to-face familiarity has not come and the situation which in other words an oil film 
cannot form easily. 

[0005] The exterior of propagation and a car may hear this shimmy as a sound in an 
internal combustion engine's cylinder block. In the automobile by which silence is 
searched for, the improvement was especially called for as that to which generating of 
such a sound reduces salability remarkably. 

[0006] As it is the object which suppresses this oscillation conventionally, whenever [ 
tilt-angle / of the side-rail press piece of a spacer expander ] is made small and a side rail 
is strongly pressed by the piston ring groove of a piston, the path clearance of the 
thickness of the piston shaft orientations of a device or 3 piece combination oil ring and 
the piston shaft-orientations width of face of a piston ring groove it is made to always 
contact to a piston ring groove is reduced, and it is coping with making it always contact 
etc. 

[0007] In the former, since the thrust to a cylinder wall decreases, it is in the inclination 
for lubrication consumption to increase, and there is also a problem of being easy to fix a 
side rail in a piston groove under the effect of the products of combusfion generated in an 
internal combusfion engine's ****** in the latter. 
[0008] 

[Problem(s) to be Solved by the Invenfion] This invenfion makes it the technical problem 
which should be solved to offer the side rail for the combination oil rings without a 
possibility that the oil ring may fix all over a piston ring groove which prevents a shimmy 
and does not carry out allophone generating, without being made in view of the above- 
mentioned trouble, and increasing an internal combustion engine's lubricating oil 
consumption. 
[0009] 

[Means for Solving the Problem] The side rail for the combination oil rings of this 
invention is characterized by having a synthetic-resin coat on the side face of one of these 
at least, and by forming the coat of synthetic resin in a side-rail side face, the oscillation 
of a side rail is controlled and it can prevent generating of a sound. 
[0010] When the allophone has occurred, it is checked in the experiment that a side rail 
vibrates to shaft orientations greafiy. Since it was hard coming to generate an allophone 
when this oscillation could be suppressed, by enlarging the lug include angle of a spacer, 
and enlarging the force forced on a piston groove, or making small the side clearance 
between a side rail and a ring groove, the shaft-orientations degree of freedom of a rail 
was restrained, and the allophone was stopped until now. However, these approaches 
were generating the above-menfioned problem. 

[001 1] then, the oscillating phenomenon of this invenfion person is a divergence 
phenomenon ~ even if the oscillafion occurred, when the energy could absorb promptly 
paying attenfion to things, it noted not resulting in a steady-state vibration. That is, 
paying attention to the periodic-damping engine performance of a side rail, this invention 
was made into the side-rail structure which a side-rail oscillation reduces promptly, even 
if the side rail vibrated. 

[0012] If a restitution coefficient is small when a side rail collides with a piston groove 
by side-rail oscillafion, the vibrational energy of a side rail will be promptly absorbed by 
the piston, and an oscillation will not continue. That is, it will not be audible as an 
allophone. Generally, Young's modulus is a low soft ingredient and the ingredient with a 



low restitution coefficient reduced the restitution coefficient when a side rail collides with 
a piston groove by forming the coat of synthetic resin in a side-rail side face by this 
invention. Thereby, even if a side rail begins to vibrate, the energy is absorbed promptly 
and it does not shift to a steady-state vibration. 

[0013] The synthetic-resin coat was set to 1-10 micrometers because there was concern 
from which being because the coat being too thin to absorb energy effectively, and 
having been referred to as 10 micrometers or less causes buildup of an oil consumption 
by a side clearance becoming large in less than 1 micrometer when a synthetic-resin coat 
wears out. A synthetic-resin coat is formed by spray spreading. Although any resin of a 
synthetic-resin coat is usable if the temperature near the oil ring is resin which has 
softening temperature (120-150 degrees C and 150 degrees C or more since it is low 
compared with the pressure ring), PTFE from the ease of coat formation, the 
distributivity in a commercial scene, etc., polyimide, polyimidoamide, vinyl chloride, and 
polyester are desirable. Since especially the above-mentioned coat that made the solid 
lubricant contain (20 - 50 % of the weight) will be rich also in lubricity, it also has the 
work which controls wear of a synthetic-resin coat. 
[0014] 

[Embodiment of the Invention] Below, the example of this invention is shown from 
drawing 1 at drawing 2 . Drawing 1 combines the side rails 2 and 2 which formed the 
synthetic-resin coat layer 3 in radial wave type the spacer expander 1 and a both-sides 
side by spray spreading. Moreover, drawing 2 combines the side rails 2 and 2 in which 
the synthetic-resin coat 3 was formed to shaft-orientations wave type the spacer expander 
4 and a both-sides side. 

[0015] In order to check the allophone reduction effectiveness when forming the 
synthetic-resin coat 3 in the side face of side rails 2 and 2, the side rail of a specification 
as shown in a table 1 was made as an experiment. The magnitude of a side-rail body is 
2.5mm in 0.45mm[ in 89mm x thickness of diameters ] x width efface, and, as for 
construction material, the nitrated case by gas-nitriding processing is formed in 17Cr 
martensitic stainless steel and the front face. 

[0016] Unit-testing equipment as shown in drawing 3 was used for the check of the sound 
reduction effectiveness. Equipment has a cylinder 5 and has the shaft 6 which moves up 
and down at the core of a cylinder 5. The shaft 6 is equipped with the piston 7 and it 
evaluates by equipping the piston groove 8 of a piston 7 with the oil ring 9. Since the 
allophone occurred when a shaft moved up and down, the magnitude of the allophone 
was measured with the noise meter 10, and the reduction effectiveness of allophone 
generating was checked. 

[0017] The result is shown in a table 1. polyimidoamide and PTFE ~ effectiveness was 
checked also in which coat. Even if the thickness of film is 0.5 micrometers, although it 
can be checked, considering the manday concerning manufacture, some effectiveness is 
not a best policy and is required 1 micrometers or more. Although content of solid-state 
lubricant is not related to the effectiveness of allophone generating prevention, since 
there is effectiveness in the endurance of a coat, it may be contained. 
[0018] 
[A table 1] 
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[0019] 

[Effect of the Invention] By this invention, there is neither aggravation of the lubricating 
oil consumption engine performance nor worries about fixing in the piston ring groove of 
the combination oil ring, and 3 piece combination oil ring for internal combustion 
engines which a rail oscillation does not generate in the early stages of an internal 
combustion engine assembly can be offered. 

DRAWINGS 



[Drawing 11 




[Drawing 21 
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